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Abstract of JP10188718 

PROBLEM TO BE SOLVED: To provide an 
illuminating mechanism for a resin mold electronic 
equipment, having a simple structure and capable 
of easily and uniformly illuminating the entire resin 
molding for electronic equipment. SOLUTION: An 
electroluminscent element layer 30 is formed on 
one side of a transparent or translucent synthetic- 
resin sheet 10. A transparent or translucent molten 
molding resin is directly molded on the opposite 
side of the synthetic resin sheet 10 to the part 
where the electroluminescent element layer 30 has 
been formed, thereby mounting a transparent or 
translucent key top (resin molding for electronic 
equipment) 20 on the synthetic resin sheet 10. 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The illumination device of the mold resin object for electronic equipment characterized by attaching transparence or the 
translucent mold resin object for electronic equipment on this synthetic-resin sheet by casting transparence or translucent melting 
mold resin directly on the field of the opposite side of the part which formed the electroluminescent element layer in the front face of 
transparence or a translucent synthetic-resin sheet, and formed the electroluminescent element layer of this synthetic-resin sheet. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the illumination device of the suitable mold resin object for electronic equipment to 

illuminate mold resin objects for electronic equipment such as a keytop. 

[0002] 

[Description of the Prior Art] When the keytop used for a push button switch was illuminated conventionally, light emitting diode was 
attached on the substrate and the transparent keytop has been arranged in the upper part of this light emitting diode, and it 
constituted so that the light discharged from said light emitting diode might be drawn in said keytop and this keytop might be 
illuminated from the inferior— surface-of-tongue side. 
[0003] 

[Problem(s) to be Solved by the Invention] However, there were the following troubles in the above-mentioned conventional illumination 
device. ** Since light emitting diode became the point light source, it was difficult to illuminate to homogeneity the whole front face of 
a keytop which it is going to illuminate. Moreover, although it is necessary to attach separately the diffusion member which diffuses the 
light source in order to cancel this fault the problem of the structure of equipment being complicated if it does so, and an assembly 
activity becoming complicated, and thickness becoming thick further will arise. 

[0004] ** Although many keytops are usually arranged on a substrate, it will have to stop also having to arrange many number of light 
emitting diodes in that case. 

[0005] ** Power consumption of light emitting diode is large, and when it applies to the portable equipment using especially a cell, it 
becomes impossible to disregard the effect to continuous duty time amount. 

[0006] This invention is made in view of an above-mentioned point, and the purpose has structure in offering the illumination device of 
the mold resin object for electronic equipment which can be easy and can illuminate the whole mold resin object for electronic 
equipment to homogeneity easily. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, this invention was constituted by casting transparence 
or translucent melting mold resin directly on the field of the opposite side of the part which formed the electroluminescent element 
layer in the front face of transparence or a translucent synthetic-resin sheet, and formed the electroluminescent element layer of this 
synthetic-resin sheet so that transparence or the translucent mold resin object for electronic equipment might be attached on this 
synthetic-resin sheet. 
[0008] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained to a detail based on a drawing. Drawing 1 is 
drawing showing the important section of the keytop plate 1 which used this invention, and this drawing (a) is [ the A-A sectional view 
of this drawing (a) and this drawing (c) of a top view and this drawing (b) ] rear-face Figs. Moreover, drawing 2 is the enlarged drawing 
of B part of drawing 1 (a). In addition, the thickness of each class printed on the synthetic-resin sheet 10 in drawing 1 thru/or drawing 
5 is shown actually more quite respectively thickly on account of explanation. 

[0009] As shown in drawing 1 , this keytop plate 1 forms the electroluminescent element layer 30 in one field (rear face) of the 
synthetic-resin sheet 10, forms a printing layer and glue lines 50 and 55 in the field (front face) of another side, and a keytop 20 is cast 
and it is constituted so that a this printing layer and glue line 50 and 55 top may be covered. In addition, on the synthetic-resin sheet 
10 of one sheet, many above-mentioned keytops 20 are cast in practice. Each component is explained to a detail below. 
[0010] First, as shown in drawing 2 , the electroluminescent element layer 30 carries out the laminating of the transparent electrode 
layer 31 which becomes the whole abbreviation for one field (rear face) of the synthetic-resin sheet 10 from the transparence electric 
conduction film, the emitter layer 33, an insulating layer 35, the back plate layer 37, and the insulating protective layer 39 to this 
sequence, and is constituted. 

[001 1] As a synthetic-resin sheet 10, the transparent film made from polyethylene terephthalate with a thickness of about 100 
micrometers is used here, for example. 

[0012] As a transparent electrode layer 31, the ITO film (indium-tin-oxide film) with a thickness of about 1 micrometer is used, for 
example. 

[0013] As an illuminant layer 33, the thickness is set to about 50 micrometers using what mixed the powder of a fluorescent substance 
(for example, thing which doped Cu to ZnS) in resin binders (high dielectric constant resin, for example, cyano ethyl system resin, 
polyvinylidene fluoride system resin, etc.). 

[0014] As an insulating layer 35, what mixed the high dielectric constant filler (for example, powder of barium titanate) is used for a high 
dielectric constant insulating material (for example, cyano ethyl system resin, polyvinylidene fluoride system resin, etc.), for example, 
high dielectric constant resin. 

[0015] As a back plate layer 37, carbon paste and a silver paste are used, for example. 

[001 6] Next, the printing layer 50 of desired configuration and color is formed in the part which forms the keytop 20 of the field (front 
face) of another side of the synthetic-resin sheet 10, and the transparent glue line 55 made of vinyl chloride resin is formed in the 
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whole field where a keytop 20 contacts on it at it And the keytop 20 has pasted up on the glue line 55. 

[0017] It returns to drawing 1 , and he forms three fixed parts 23 in the opposite side (rear face) side of the synthetic-resin sheet 10 
through three through tubes 1 1 which the keytop 20 consisted of a thermoplastic transparent mold resin ingredient, formed the flange 
section 21 in the periphery, and were prepared in the inferior surface of tongue of this flange section 21 at the synthetic-resin sheet 
10, and is trying for these fixed parts 23 and the flange section 21 to pinch the synthetic-resin sheet 10. 

[0018] In addition, since the keytop 20 is fixed by the fixed part 23 and the flange section 21 with this operation gestalt, a glue line 55 
is necessarily unnecessary. 

[0019] Next, the manufacture approach of this keytop plate 1 is explained using drawing 3 . As first shown in drawing 3 (a), the 
electroluminescent element layer 30 is formed in one whole field of this synthetic-resin sheet 10 by carrying out printing formation of 
the emitter layer 33, an insulating layer 35, the back plate layer 37, and the insulating protective layer 39 in this sequence on this 
transparent electrode layer 31 of the synthetic-resin sheet 10 which forms the transparent electrode layer 31 in one whole field (rear 
face), and becomes. 

[0020] Next, as shown in drawing 3 (a), the printing layer 50 of a predetermined configuration is printed in the predetermined location of 
the field (front face) of the opposite side of the synthetic-resin sheet 10, and the transparent glue line 55 is printed on it in it. 
[0021] Next, as shown in drawing 3 (b), opening of three through tubes 1 1 and the one through tube 13 for pin gates is carried out to 
this synthetic-resin sheet 10 with a press. 

[0022] Next, as shown in drajwing_3 (c), the 1st and 2nd metal mold 60 and 70 is prepared. The mold cavity 61 of the same configuration 
as the up configuration of a keytop 20 is formed in the 1st metal mold 60, and three mold cavities 71 and pin gates 73 of the same 
configuration as a fixed part 23 are established in the 2nd metal mold 70. 

[0023] And if said synthetic-resin sheet 10 is pinched between the 1st and 2nd metal mold 60 and 70, a pin gate 73 will penetrate the 
through tube 13 for pin gates of the synthetic-resin sheet 10. 

[0024] And while pressing fit the resin fused from the pin gate 73 and filling the inside of a mold cavity 61 with melting resin, melting 
resin is filled also in a mold cavity 71 through a through tube 11. 

[0025] And if the 1st and 2nd metal mold 60 and 70 is removed after said melting resin solidifies, molding of the keytop 20 shown in 
drawing 1 will be completed, and the keytop plate 1 will be completed. 

[0026] Drawing 4 is the outline sectional side elevation showing one example of the push button switch constituted using the above- 
mentioned keytop plate 1. As shown in this drawing, this push button switch arranges the switch substrate 80 to the keytop plate 1 
down side, attaches the click plate 83 on the switch contact 81 prepared in this switch substrate 80, and it constitutes it so that one 
fixed part 23 of said keytop 20 may be arranged on this click plate 83. 

[0027] And if a keytop 20 is pressed, a keytop 20 descends, and the fixed part 23 reverses the click plate 83, and turns on a switch 
contact 81. 

[0028] On the other hand, between the transparent electrode layer 31 of said electroluminescent element layer 30, and the back plate 
layer 37 (refer to drawing 2 ), if the alternating voltage of 1kHz is impressed by 100V, the emitter layer 33 whole will emit light and the 
light will be emitted from the front face of this keytop 20 through the transparent synthetic-resin sheet 10 and a transparent keytop 
20. A pattern that it was printed by the printing layer 50 at this time etc. begins to be brightly compared with the front face of a keytop 
20. 

[0029] Since the electroluminescent element layer 30 shines the keytop 20 whole to homogeneity, there is little strength of the 
intensity of light in each part of a keytop 20, and the bias of light like [ at the time of using light emitting diode ] is not produced at all. 
[0030] Drawing 5 (a) and (b) are the outline sectional side elevations showing keytop plate V and other push button switches 
constituted using 1." 

[0031] In the push button switch shown in drawing 5 (a), the points which are different from the push button switch shown in drawing 4 
are only the point (the keytop 20 is being fixed by the glue line 55 [refer to drawing 2 ]) of having omitted the fixed part 23, keytop 
plate V and the point which inserted the rubber sheet 85 between the switch substrates 80, and a point that carried out the location of 
a switch contact 81 and the click plate 83 just under the keytop 20. 

[0032] Thus, if the flexible rubber sheet 85 is made to intervene, even if it locates a switch contact 81 in right under [ of a keytop 20 / 
central ] and presses this, it will not mourn over the electroluminescent element layer 3. 

[0033] in addition — this invention — starting — a keytop — a plate — the above — structure — a thing — limiting — not having — 
for example, — drawing 5 — ( — b — ) — being shown — a keytop — a plate — one — " — like — a keytop — 20 — an inferior 
surface of tongue — a center — synthetic resin — a sheet — ten — penetrating — pinching — a fixed part — 23 — you may 
prepare — etc. — versatility — deformation — being possible . 

[0034] Furthermore, it this invention is not only applied to the keytop plate 1, but is applicable to illumination of other various mold 
resin objects for electronic equipment, such as a part of the tongue of for example, rotating type electronic parts, and a part of the 
tongue of a slide type variable resistor. 
[0035] 

[Effect of the Invention] As explained to the detail above, according to this invention, it has the following outstanding effectiveness. 
** Since the electroluminescent element layer is used, even if it can make the light source into a plane and does not use a diffusion 
member etc. separately, the whole front face of a keytop can be easily illuminated to homogeneity. 
[0036] ** The light source is a plane, and since it is thin, thin shape-ization of equipment can be attained. 

[0037] ** Since many mold resin objects can be illuminated by forming an electroluminescent element layer in the whole synthetic- 
resin sheet of one sheet at once, it is not necessary to attach much light emitting diodes like before, and structure is easy, 
components mark can be reduced, and an assembly is easy. 

[0038] ** There is little power consumption compared with the thing using light emitting diode (abbreviation one half). When it applies 
to the pocket device using especially a cell, it is effective for extension of continuous duty time amount. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the illumination device of the suitable mold resin object for electronic equipment to 
illuminate mold resin objects for electronic equipment, such as a keytop. 
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PRIOR ART 



[Description of the Prior Art] When the keytop used for a push button switch was illuminated conventionally, light emitting diode was 
attached on the substrate and the transparent keytop has been arranged in the upper part of this light emitting diode, and it 
constituted so that the light discharged from said light emitting diode might be drawn in said keytop and this keytop might be 
illuminated from the inferior-surface-ofHiongue side. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained to the detail above, according to this invention, it has the following outstanding effectiveness. 
** Since the electroluminescent element layer is used, even if it can make the light source into a plane and does not use a diffusion 
member etc. separately, the whole front face of a keytop can be easily illuminated to homogeneity. 
[0036] ** The light source is a plane, and since it is thin, thin shape-ization of equipment can be attained. 

[0037] ** Since many mold resin objects can be illuminated by forming an electroluminescent element layer in the whole synthetic- 
resin sheet of one sheet at once, it is not necessary to attach much light emitting diodes like before, and structure is easy, 
components mark can be reduced, and an assembly is easy. 

[0038] ** There is little power consumption compared with the thing using light emitting diode (abbreviation one half). When it applies 
to the pocket device using especially a cell, it is effective for extension of continuous duty time amount. 



[Translation done.] 



http://www4jpdl.ncipi.gojp/cgi-bin/tran_web.cgi_ejje 



2006/06/15 



JP,1 0-1 8871 8,A [TECHNICAL PROBLEM] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, there were the following troubles in the above-mentioned conventional illumination 
device. ** Since light emitting diode became the point light source, it was difficult to illuminate to homogeneity the whole front face of 
a keytop which it is going to illuminate. Moreover, although it is necessary to attach separately the diffusion member which diffuses the 
light source in order to cancel this fault the problem of the structure of equipment being complicated if it does so, and an assembly 
activity becoming complicated, and thickness becoming thick further will arise. 

[0004] ** Although many keytops are usually arranged on a substrate, it will have to stop also having to arrange many number of light 
emitting diodes in that case. 

[0005] ** Power consumption of light emitting diode is large, and when it applies to the portable equipment using especially a cell, it 
becomes impossible to disregard the effect to continuous duty time amount. 

[0006] This invention is made in view of an above-mentioned point, and the purpose has structure in offering the illumination device of 
the mold resin object for electronic equipment which can be easy and can illuminate the whole mold resin object for electronic 
equipment to homogeneity easily. * 
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MEANS 



[Means for Solving the Problem] In order to solve the above-mentioned trouble, this invention was constituted by casting transparence 
or translucent melting mold resin directly on the field of the opposite side of the part which formed the electroluminescent element 
layer in the front face of transparence or a translucent synthetic-resin sheet, and formed the electroluminescent element layer of this 
synthetic-resin sheet so that transparence or the translucent mold resin object for electronic equipment might be attached on this 
synthetic-resin sheet. 
[0008] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained to a detail based on a drawing. Drawing 1 is 
drawing showing the important section of the keytop plate 1 which used this invention, and this drawing (a) is [ the A -A sectional view 
of this drawing (a) and this drawing (c) of a top view and this drawing (b) ] rear-face Figs. Moreover, drawing 2 is the enlarged drawing 
of B part of drawin g 1 (a). In addition, the thickness of each class printed on the synthetic-resin sheet 10 in drawing 1 thru/or drawing 
5 is shown actually more quite respectively thickly on account of explanation. 

[0009] As shown in drawing 1 , this keytop plate 1 forms the electroluminescent element layer 30 in one field (rear face) of the 
synthetic-resin sheet 10, forms a printing layer and glue lines 50 and 55 in the field (front face) of another side, and a keytop 20 is cast 
and it is constituted so that a this printing layer and glue line 50 and 55 top may be covered. In addition, on the synthetic-resin sheet 
10 of one sheet, many above-mentioned keytops 20 are cast in practice. Each component is explained to a detail below. 
[0010] First, as shown in drawing 2 , the electroluminescent element layer 30 carries out the laminating of the transparent electrode 
layer 31 which becomes the whole abbreviation for one field (rear face) of the synthetic-resin sheet 10 from the transparence electric 
conduction film, the emitter layer 33, an insulating layer 35, the back plate layer 37, and the insulating protective layer 39 to this 
sequence, and is constituted. 

[0011] As a synthetic-resin sheet 10, the transparent film made from polyethylene terephthalate with a thickness of about 100 
micrometers is used here, for example. 

[0012] As a transparent electrode layer 31, the ITO film (indium-tin-oxide film) with a thickness of about 1 micrometer is used, for 
example. 

[0013] As an illuminant layer 33, the thickness is set to about 50 micrometers using what mixed the powder of a fluorescent substance 
(for example, thing which doped Cu to ZnS) in resin binders (high dielectric constant resin, for example, cyano ethyl system resin, 
polyvinylidene fluoride system resin, etc.). 

[0014] As an insulating layer 35, what mixed the high dielectric constant filler (for example, powder of barium titanate) is used for a high 
dielectric constant insulating material (for example, cyano ethyl system resin, polyvinylidene fluoride system resin, etc.), for example, 
high dielectric constant resin. 

[0015] As a back plate layer 37, carbon paste and a silver paste are used, for example. 

[0016] Next, the printing layer 50 of desired configuration and color is formed in the part which forms the keytop 20 of the field (front 
face) of another side of the synthetic-resin sheet 10, and the transparent glue line 55 made of vinyl chloride resin is formed in the 
whole field where a keytop 20 contacts on it at it. And the keytop 20 has pasted up on the glue line 55. 

[0017] It returns to drawing 1 , and he forms three fixed parts 23 in the opposite side (rear face) side of the synthetic-resin sheet 10 
through three through tubes 11 which the keytop 20 consisted of a thermoplastic transparent mold resin ingredient, formed the flange 
section 21 in the periphery, and were prepared in the inferior surface of tongue of this flange section 21 at the synthetic-resin sheet 
10, and is trying for these fixed parts 23 and the flange section 21 to pinch the synthetic-resin sheet 10. 

[0018] In addition, since the keytop 20 is fixed by the fixed part 23 and the flange section 21 with this operation gestalt, a glue line 55 
is necessarily unnecessary. 

[0019] Next, the manufacture approach of this keytop plate 1 is explained using drawing 3 . As first shown in drawing 3 (a), the 
electroluminescent element layer 30 is formed in one whole field of this synthetic-resin sheet 10 by carrying out printing formation of 
the emitter layer 33, an insulating layer 35, the back plate layer 37, and the insulating protective layer 39 in this sequence on this 
transparent electrode layer 31 of the synthetic-resin sheet 10 which forms the transparent electrode layer 31 in one whole field (rear 
face), and becomes. 

[0020] Next, as shown in drawing 3 (a), the printing layer 50 of a predetermined configuration is printed in the predetermined location of 
the field (front face) of the opposite side of the synthetic-resin sheet 10, and the transparent glue line 55 is printed on it in it. 
[0021] Next, as shown in drawing 3 (b), opening of three through tubes 1 1 and the one through tube 13 for pin gates is carried out to 
this synthetic-resin sheet 10 with a press. 

[0022] Next, as shown in drawing 3 (c), the 1st and 2nd metal mold 60 and 70 is prepared. The mold cavity 61 of the same configuration 
as the up configuration of a keytop 20 is formed in the 1st metal mold 60, and three mold cavities 71 and pin gates 73 of the same 
configuration as a fixed part 23 are established in the 2nd metal mold 70. 

[0023] And if said synthetic-resin sheet 10 is pinched between the 1st and 2nd metal mold 60 and 70, a pin gate 73 will penetrate the 
through tube 13 for pin gates of the synthetic-resin sheet 10. 

[0024] And while pressing fit the resin fused from the pin gate 73 and filling the inside of a mold cavity 61 with melting resin, melting 
resin is filled also in a mold cavity 71 through a through tube 11. 
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[0025] And if the 1st and 2nd metal mold 60 and 70 is removed after said melting resin solidifies, molding of the keytop 20 shown in 
drawing 1 will be completed, and the keytop plate 1 will be completed. 

[0026] Drawing 4 is the outline sectional side elevation showing one example of the push button switch constituted using the above- 
mentioned keytop plate 1. As shown in this drawing, this push button switch arranges the switch substrate 80 to the keytop plate 1 
down side, attaches the click plate 83 on the switch contact 81 prepared in this switch substrate 80, and it constitutes it so that one 
fixed part 23 of said keytop 20 may be arranged on this click plate 83. 

[0027] And if a keytop 20 is pressed, a keytop 20 descends, and the fixed part 23 reverses the click plate 83, and turns on a switch 
contact 81. 

[0028] On the other hand, between the transparent electrode layer 31 of said electroluminescent element layer 30, and the back plate 
layer 37 (refer to drawing 2 ), if the alternating voltage of 1kHz is impressed by 100V, the emitter layer 33 whole will emit light and the 
light will be emitted from the front face of this keytop 20 through the transparent synthetic-resin sheet 10 and a transparent keytop 
20. A pattern that it was printed by the printing layer 50 at this time etc. begins to be brightly compared with the front face of a keytop 
20. 

[0029] Since the electroluminescent element layer 30 shines the keytop 20 whole to homogeneity, there is little strength of the 
intensity of light in each part of a keytop 20, and the bias of light like [ at the time of using light emitting diode ] is not produced at all. 
[0030] Drawing 5 (a) and (b) are the outline sectional side elevations showing keytop plate 1' and other push button switches 
constituted using 1." 

[0031] In the push button switch shown in drawing 5 (a), the points which are different from the push button switch shown in drawing 4 
are only the point (the keytop 20 is being fixed by the glue line 55 [refer to drawing 2 ]) of having omitted the fixed part 23, keytop 
plate V and the point which inserted the rubber sheet 85 between the switch substrates 80, and a point that carried out the location of 
a switch contact 81 and the click plate 83 just under the keytop 20. 

[0032] Thus, if the flexible rubber sheet 85 is made to intervene, even if it locates a switch contact 81 in right under [ of a keytop 20 / 
central ] and presses this, it will not mourn over the electroluminescent element layer 3. 

[0033] in addition — this invention — starting — a keytop — a plate — the above — structure — a thing — limiting — not having — 
for example, — drawing 5 — ( — b — ) — being shown — a keytop — a plate — one — " — like — a keytop — 20 — an inferior 
surface of tongue — a center — synthetic resin — a sheet — ten — penetrating — pinching — a fixed part — 23 — you may 
prepare — etc. — versatility — deformation — being possible . 

[0034] Furthermore, it this invention is not only applied to the keytop plate 1, but is applicable to illumination of other various mold 
resin objects for electronic equipment, such as a part of the tongue of for example, rotating type electronic parts, and a part of the 
tongue of a slide type variable resistor. 



[Translation done.] 



http://v\ww4jpdl.ncipi.gojp/cgi-bin/tran_web_cgi_eije 



2006/06/15 



JP.1 0-1 8871 8,A [DESCRIPTION OF DRAWINGS] 

* NOTICES * 



1/1 ^— V 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the important section of the keytop plate 1 using this invention, and this drawing (a) is [ the A-A 

sectional view of this drawing (a) and this drawing (c) of a top view and this drawing (b) ] rear-face Figs. 

[Drawing 2] It is the enlarged drawing of B part of drawing 1 (a). 

[Drawing 3] It is drawing showing the manufacture approach of the keytop plate 1. 

[Drawing 4] It is the outline sectional side elevation showing one example of the push button switch using the keytop plate 1. 
[Drawing 5] Drawing 5 (a) and (b) are the outline sectional side elevations showing the keytop plate 1 and other push button switches 
which used 1\ 
[Description of Notations] 
10 Synthetic-Resin Sheet 

20 Keytop (Mold Resin Object for Electronic Equipment) 
30 Electroluminescent Element Layer 
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